Ectopic human mesenchymal stem cell-coated scaffolds in NOD/SCID mice: an in vivo model of the leukemia niche.
Human mesenchymal stem cells form the supportive structure in which the functional cells of a differentiated tissue reside. We describe the creation of ectopic niches within polyurethane scaffolds coated with human mesenchymal stem cells. When implanted subcutaneously in NOD/SCID mice, these niches supported engraftment of primary human acute myeloid leukemia cells. The scaffolds showed vascularization and presence of osteoclasts and adipocytes, suggestive of an organizing human bone marrow microenvironment in the murine host. The chemokine stromal-derived factor-1 (SDF-1 or CXCL12) and its receptor CXCR4 are critical for homing and migration of acute myeloid leukemia. We found that a CXCR4 antagonist could disrupt homing to the ectopic niches, possibly by modulation of the mesenchymal stroma. We believe that these scaffold niches provide a new and powerful tool to study the leukemia stem cell microenvironment and may be useful for identification of novel drug targets.